DNA fingerprint analysis reveals differences in mutational patterns in experimentally induced rat peritoneal tumors, depending on the type of environmental mutagen.
We performed tumor DNA fingerprint analysis using the synthetic minisatellite probe S3315x2 based on the 33.15-repeat unit. The aim of the study was to investigate fingerprinting patterns of peritoneal tumors induced experimentally in Wistar rats by two carcinogens with unknown mechanism of action (crocidolite asbestos and nickel powder) and, as a positive control, benzo[a]pyrene. The carcinogens were administered intraperitoneally into rats. The banding patterns obtained with DNA from 71 peritoneal tumors were compared to the corresponding normal tissues. DNA derived from peritoneal tumors induced by the three carcinogens differed with respect to mutation frequencies and mutation patterns. The mutation frequencies in these tumors, revealed by DNA fingerprinting, were 18.2% for benzo[a]pyrene, 14.8% for crocidolite asbestos, and 40.9% for nickel powder. The alterations detected in the banding pattern of benzo[a]pyrene-induced peritoneal tumors were exclusively additional bands. On the contrary, in the DNA from asbestos-induced peritoneal tumors, only deletions of bands were observed on the autoradiographs. In the DNA from nickel-induced peritoneal tumors, both types of mutations occurred. The different mutation frequencies and mutation patterns appear to discriminate between benzo[a]pyrene, crocidolite asbestos, and nickel powder, and may be related to the mechanisms of action of these compounds.